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Abstract. The A(1520) resonance is generated dynamically in a unitary coupled channel frame¬ 
work with the nT.* and KZ* channels in i-wave and ttE and KN channels in cZ-wave. The dynamics 
of this resonance close to and above threshold is then tested through the reactions K^p —s- nnA and 
a good agreement with the experimentally measured cross section is observed. 
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Application of unitary techniques to the lowest order chiral Lagrangian involving the 
octet of pseudoscalar mesons and the decuplet of baryons have led to the successful 
generation of a number of | resonances iHii . From the information of the pole po¬ 
sitions and couplings to the channels involved of these resonances could be associated to 
the A*(1520), A(1700), A(1520), E(1670), E(1940), S(1820) tabulated by the Particle 
Data Group (PDG). The A(1520), in particular, is generated dynamically in the coupled 
channel interaction of the nL* and KZ* channels and appears at a hi gh er energy than the 
nominal one and with a width much larger than the physical width Bj]. Since the width 
of the A(1520) resonance comes basically from the decay into the KN and ;rE(1193), 
the introduction of these channels is mandatory to reproduce the shape of the A(1520) 
resonance. The novelty with respect to the other channels already accounted for in ||2], 
which couple in j'-wave, is that these new channels couple in J-waves. These channels 
are introduced phenomenologically using for the vertices KN —> KN, KN —> nZ and 
nZ —> nZ effective transition potentials which are proportional to the incoming and out¬ 
going momentum squared. Denoting ;rE*, KZ*, KN and nZ channels by 1,2, 3 and 4 
respectively, the matrix containing the tree level amplitudes is written as [@.|^ 


^ Cn{k^ + k^) Cn{k^i+k2) Yuql Juql ^ 

,, C2i{kl + k^,) C22{kl + kl) 0 0 

* 9 r\ All') 

713 <?3 0 733 734 <? 3<?4 

\ 714 <?4 0 734 <? i <?| 744 <?4 / 

where qi = ^s/[s- (Mi + m/) 2 ] [5 - (Mi - m,) 2 ], kf = and Mi{mi) is the 

baryon(meson) mass. The coefficients Cij are Cn = C 21 = C 12 = ^ and C 22 = 
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where / is with (= 93 MeV) the pion deeay eonstant, whieh is taken as an 

average between fj^ and fx- The elements V\i, V\ 2 , V 21 , V 22 come from the lowest or¬ 
der ehiral Lagrangian involving the decuplet of baryons and the oetet of pseudoscalar 
mesons . We neglect the elements V 23 and V 24 which involve the tree level interac¬ 
tion of the K'E* channel to the d-wdMQ channels because the K'E* threshold is far away 
from the A(1520). We also emphasize that the consideration of the width of the E* reso¬ 
nance in the loop function G is crucial in order to account properly for the ;rE* channel 
since the threshold lies in the A(1520) region. This is achieved through the convolution 
of the ;rE* loop function with the spectral distribution considering the E* width. 

In the model described so far we have as unknown parameters 713 , 714 , 733 , 734 , 744 in 
the V matrix. Apart from these, there is also the freedom in the value of the subtraction 
constants in the loop functions. We will consider one subtraction constant for the 5 -wave 
channels (ao) and one for the J-wave ones (a 2 ). Despite the apparent large number of free 
parameters in the V matrix, it is worth emphasizing that the largest matrix elements are 
Til, Ti 2 and y 22 lH] which come from a chiral Lagrangian without any free parameters. 
Due to the J-wave behavior the other ones are much smaller, as expected, as we see 
from the values of the parameters 7 given below. In order to obtain these parameters 
we fit the partial wave amplitudes obtained by using the V matrix given above as the 
kernel in the Bethe-Salpeter equation to the experimental results on the KN and nL 
scattering amplitudes in J-wave and 7 = 0. We use experimental data from m where 
KN —> KN and KN nL amplitudes are provided from partial wave analysis. From the 
fit we obtain the subtraction constants ao = — 1.8 for the 5 -wave channels and a 2 = — 8.1 
for the J-wave channels. The unknown constants in the V matrix are given by 713 = 0.98 
and 7 i 4 = 1.1 in units of 10^^ MeV~^ and 733 = —1.7, 744 = —0.7 and 734 = —1.1 in 
units of 10 ^^^ MeV^^. 

From the imaginary part of the amplitudes it is straightforward to obtain the couplings 
of the A(1520) to the different channels. Up to a global sign of one of the couplings (we 
choose gi to be positive), the couplings we obtain are shown in Tabled] We can see 


TABLE 1 . Couplings of the 
A(1520) resonance to the different 
channels 


^1 

82 

83 

84 

0.91 

-0.29 

-0.54 

-0.45 


from the values that the A(1520) resonance couples most strongly to the ;rE* channel. 
The fact that we are able to predict the value of this coupling is a non trivial consequence 
of the unitarization procedure that we employ. 

The prediction of the amplitudes involving ;rE* channels can be checked in particular 
reactions where this channel could play an important role. We evaluate the cross section 
for K p —> miN in the lines of ||3] but using the new coupled channel formalism. The 
mechanisms and the expressions for the amplitudes and the cross sections can be found 
in 0 ] where, apart from the coupled channel unitarized amplitude, other mechanisms of 
relevance above the A(1520) peak were also included. In fig.[T]we show our results for 
K p —> and K p —»:;r+;r^A cross section on the left and right panels along with 

experimental data from refs. iS] and 0 respectively. The dashed line in the left figure 











FIGURE 1. Result for the/T ^ ;r'';r**A (left) and/T p^n^n A (right) cross section. 


represents the eontribution from meehanisms other than the unitarized eoupled ehannels, 
and the solid line gives the eoherent sum of all the proeesses. These eross seetions 
depend essentially on the amplitude whieh we obtain from our analysis. 

In eonelusion, we have done a unitary eoupled ehannel analysis of the A(1520) 
resonanee using the nL*, KZ* ehannels in j'-wave and the KN and nZ ehannels in d- 
wave. Our predietions of the amplitudes and eouplings of the A(1520) to the different 
ehannels were tested in the K p and K p —» A;r+;r^ reaetions for whieh 

the magnitude of the absolute eross seetion agrees fairly well with experimental data at 
energies elose to and slightly above the A(1520) region. 
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